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ABSTRACT 

I n c l i n e d  p l a n e  t r a p s ,  minnow t r a p s  and g i l l  n e t s  were used t o  c a p t u r e  
j u v e n i l e  s t e e l h e a d  t r o u t ,  Salmo g a i r d n e r i  (Richardson) ,  coho salmon, 
Oncorhynchus k i s u t c h  (Walbaum), chinook salmon, Oncorhynchus 
tschawytscha (Walbaum), and Dol ly  Varden, S a l v e l i n u s  m a l m a  (Walbaum), i n  
Anchor River  d u r i n g  t h e  p e r i o d  from May 4 through October 26, 1983. 
Minnow t r a p s  were t h e  most e f f e c t i v e  i n  c a p t u r i n g  j u v e n i l e s  of a l l  
s p e c i e s .  The l a r g e  i n c l i n e d  p l a n e  t r a p  d i d  n o t  t r a p  e f f e c t i v e l y  due t o  
low stream f lows;  however, s m a l l  i n c l i n e d  p l a n e  t r a p s  were e f f e c t i v e  i n  
t r a p p i n g  emergent s t e e l h e a d  f r y .  

Too few s t e e l h e a d  s m o l t s  were c a p t u r e d  t o  p r o v i d e  an  i n d i c a t i o n  of t h e i r  
time of m i g r a t i o n  o r  s i z e  d i s t r i b u t i o n .  

One hundred t h i r t y - t h r e e  a d u l t  s t e e l h e a d ,  tagged w i t h  Floy Anchor t a g s ,  
formed t h e  b a s i s  f o r  a p o p u l a t i o n  estimate of 1,682 s t e e l h e a d  i n  t h e  
1983 r u n  i n t o  Anchor River. 

Twenty-one a d u l t  s t e e l h e a d  were tagged w i t h  r a d i o  t r a n s m i t t e r s  i n  t h e  
f a l l  of 1982. S e v e r a l  f i s h  were t r a c k e d  throughout  t h e  w i n t e r  and 
s p r i n g ,  and provided i n f o r m a t i o n  on i n s t r e a m  movements and t i m e  and 
l o c a t i o n  of t h e i r  spawning. F i v e  a d d i t i o n a l  a d u l t  s t e e l h e a d  were tagged 
d u r i n g  t h e  s p r i n g  of 1983 and provided l i m i t e d  d a t a  on i n s t r e a m  
movements. 

A creel census  w a s  conducted on t h e  Anchor River i n  1983 and a n  
e s t i m a t e d  6,941 angler-days of e f f o r t  w e r e  s p e n t  d u r i n g  t h e  p e r i o d  from 

* T h i s  r e p o r t  i s  numbered f o r  s a k e  of  c o n s i s t e n c y ,  however, t h i s  p r o j e c t  
r e c e i v e d  no f e d e r a l  d o l l a r s  t h i s  y e a r .  



August 13 through October 31. During this summer-fall fishery, it was 
estimated that anglers retained only 40 percent of the steelhead they 
caught for a total harvest of 433 steelhead. 

Samples from the adult run were comprised of 13 separate age classes. 
First-spawning fish were of 5 age classes and repeat spawners consisted 
of 8 separate age classes. The majority of first-spawning females were 
Age Class 3 .2 ,  and the majority of first-spawning males were Age Class 
3 .1 .  Repeat spawners comprised over 25 percent of the fish sampled. 

Observations of spawning steelhead were made in several locations 

throughout the watershed. 


Bacterial kidney disease, (Renibacterium salmoninarus), was detected in 

wild adult steelhead trout from Anchor River. 


KEY WORDS 


Steelhead trout , migrant trap, radio telemetry, tagging, minnow traps, 
steelhead smolt , Anchor River, spawning, sportfishing effort , harvest, 
population estimate. 

BACKGROUND 


A vicinity map showing location of the study area is presented in Figure 
1, and a list of fish species is presented in Table 1 .  

In the Cook Inlet area, steelhead trout occur in only a few streams of 

the lower Kenai Peninsula--Anchor River, Ninilchik River, Stariski 

Creek, Deep Creek and a limited population in Crooked Creek, a Kasilof 

River tributary. We have limited information regarding numbers of fish 

in these streams, but the total numbers are known to be comparatively 

small. 


Anchor River, the southernmost steelhead stream on the Kenai Peninsula, 
appears to have the largest run and is the site of the most intense 
fishery. Fifteen thousand to 20,000 man-days of angling effort annually 
are spent on the Anchor River in the summer-fall period when steelhead 
are caught. Dolly Varden, coho salmon and steelhead are all caught 
during this period and it is not feasible to assign fishing effort to 
any one species. Total harvest of Anchor River steelhead has ranged 
from about 400 to 1,700 annually during the past 7 years. This catch 
has accounted for about 26 to 40% of the total combined harvest of 
steelhead in the State. 

Steelhead stocks in all streams on the Kenai Peninsula are similar to 

those termed "summer run" throughout the Pacific Northwest. Adults 

enter the streams throughout the summer and fall, spend the winter in 

freshwater,then spawn the following spring and migrate back to sea. 


Some aspects of Anchor River steelhead life history and population 
characteristics have been investigated periodically since the 
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Table 1. List of Common Names, Scientific Names and Abbreviations. 


Common Name Scientific Name and Author Ab brevia tion 


Chinook salmon Oncorhynchus tschawytscha (Walbaum) KS 

Coho salmon Oncorhynchus kisutch (Walbaum) ss 

D o l l y  Varden Salvelinus malma (Walbaum) DV 

Rainbow trout Salmo gairdneri (Richardson) RT 

Steelhead trout Salmo gairdneri (Richardson) SH 
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mid-l950's, but the studies have been intermittent and of limited scope. 

Total run size, adult migration and spawning characteristics, areas and 

timing of juvenile rearing and migration and the potential for 

supplemental production area few important aspects which had not been 

studied adequately. 


The stocks of steelhead are naturally produced at present. Future 

pressures on these stocks may require additional harvest restrictions or 

supplemental enhancement measures. 


The Department's goal is to provide continued recreational angling for 

steelhead on these streams. Its concern was the lack of biological 

information upon which to base management programs, formulate regulatory 

guidelines and evaluate the need and potential for supplemental 

enhancement of these stocks. This study was initiated to meet these 

needs. 


During the course of this investigation we compiled data which give us a 

far better understanding of the status of steelhead stocks in Anchor 

River, and of the instream movements of both juveniles and adults. 

However, there are two areas where our techniques are deficient: 


1. 	 The method of estimating total population of adult 
steelhead is of marginal value. We have been able to 
estimate total population in only 3 of the 6 years of the 
study, and confidence intervals of those estimates are 
great. 

2. 	 Methods of capturing steelhead smolts have been 
unsatisfactory, resulting in an incomplete assessment of 
the time of smolt migration and the size of smolts. The 
most useful data we have on these fish have come from 
scale analysis of adult steelhead. 

RECOMMEND AT IONS 


1. 	 The present objectives of this study should be retained and the 
study should be continued, however, its scope should be expanded to 
include other important salmonid species. 

2. 	 The study should be expanded to include steelhead population 
characteristics in other lower Kenai Peninsula streams. 

OBJECTIVES 


1. 	 To determine size of steelhead stocks. 

2. 	 To determine instream behavior and intrasystem movement 
and migration. 

3 .  	 To determine angler utilization and effects of current 
harvest levels. 
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4 .  To de termine  t h e  need f o r  supplementing s t e e l h e a d  s t o c k s .  

TECHNIQUES USED 

Techniques r e p o r t e d  by Wallis and Bal land (1983) were used d u r i n g  t h e  
1983 f i e l d  season  t o :  r e c o r d  water t e m p e r a t u r e s ,  o b t a i n  water f low d a t a ,  
c a p t u r e  j u v e n i l e  and a d u l t  s t e e l h e a d ,  c o l l e c t  and i n t e r p r e t  b i o l o g i c a l  
d a t a ,  and conduct a c r e e l  census.  

J u v e n i l e  salmonids were c a p t u r e d  a t  s e v e r a l  l o c a t i o n s  i n  a d d i t i o n  t o  t h e  
f i v e  s t a n d a r d  s t a t i o n s  r e p o r t e d  by Wallis and Bal land (1983).  L o c a t i o n s  
of a l l  t r a p p i n g  s t a t i o n s  are noted  i n  F i g u r e  2. 

Four t r a p s  were o p e r a t e d  d u r i n g  t h e  p e r i o d  J u l y  15 t o  August 5 i n  an  
a t t e m p t  t o  c a p t u r e  newly-emerged s t e e l h e a d  f r y .  The t r a p s ,  des igned  by 
p r o j e c t  p e r s o n n e l  a s  m i n i a t u r e  i n c l i n e d  p l a n e  s c r e e n  t r a p s ,  measured 54 
i n c h e s  l o n g ,  18 i n c h e s  wide and 19 i n c h e s  h igh .  They were p laced  
immediately downstream of s i tes  where a d u l t  s t e e l h e a d  had been observed 
spawning; two t r a p s  were f i s h e d  i n  t h e  South Fork and two i n  t h e  North 
Fork. 

On A p r i l  26 and May 6 r a d i o  t r a n s m i t t e r s  were implanted subcutaneous ly  
i n t o  f i v e  a d u l t  s t e e l h e a d  by means of s u r g e r y .  These f i s h  were t r a c k e d  
by t h e  same means and i n  c o n j u n c t i o n  w i t h  cont inued  t r a c k i n g  of f i s h  
tagged i n  t h e  f a l l  of 1982, a s  r e p o r t e d  by Wallis and Bal land (1983).  

Surveys of a c c e s s i b l e  areas of t h e  North and South Forks of t h e  Anchor 
River were conducted on f o o t  from May 11 t o  June  15 t o  observe  s t e e l h e a d  
spawning areas. On June  7 t h e  South Fork of Anchor River between Beaver 
Creek and T w i t t e r  Creek w a s  surveyed by r a f t  and on f o o t  t o  observe  
s t e e l h e a d  spawning areas. 

S t e e l h e a d  w e r e  c a p t u r e d  from Anchor River by ADFdrG p e r s o n n e l  f o r  brood 
s t o c k  i n  a s t e e l h e a d  enhancement p r o j e c t .  A l l  f i s h  were captured  by 
g i l l  n e t ,  o t h e r w i s e  t e c h n i q u e s  of c a p t u r e  and h a n d l i n g  were t h e  same as 
i n  1982. F i s h  were t r a n s p o r t e d  t o  t h e  T r a i l  Lakes Hatchery f o r  
over-winter  ho ld ing .  

Samples of j u v e n i l e  and a d u l t  salmonids were c o l l e c t e d  f o r  p a t h o l o g i c a l  
examinat ion t o  de te rmine  i f  b a c t e r i a l  k idney  d i s e a s e ,  (Renibacter ium 
salmoninarum), o r  Furnunculos is ,  (Aeromonas s a l m o n i c i d a ) ,  were p r e s e n t .  
J u v e n i l e  s t e e l h e a d ,  coho and chinook were captured  i n  minnow t r a p s  and 
f r o z e n  b e f o r e  shipment t o  t h e  pathology l a b o r a t o r y  i n  Anchorage. Kidney 
and h ind  g u t  samples from a d u l t  s t e e l h e a d  and coho were a l s o  c o l l e c t e d ,  
f r o z e n  and shipped t o  t h e  pathology l a b o r a t o r y .  

FINDINGS 

Water Temperatures and Flows 

Dai ly  maximum and minimum t e m p e r a t u r e s  recorded  i n  t h e  South Fork of t h e  
Anchor River are l i s t e d  i n  Table  2. 
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Mean monthly water f low rates i n  Anchor River f o r  water y e a r s  1965-1982, 
i n c l u s i v e ,  are d e p i c t e d  i n  F i g u r e  3. Mean monthly f lows  d u r i n g  t h e  1983 
water y e a r  are  shown by t h e  broken l i n e  i n  F i g u r e  3. 

J u v e n i l e  Data 

J u v e n i l e s  Trapped: 

S p e c i f i c  l o c a t i o n s  of t h e  v a r i o u s  t r a p p i n g  s t a t i o n s  are noted  i n  F i g u r e  
2 .  A summary of t h e  numbers of j u v e n i l e s  of d i f f e r e n t  s p e c i e s  t r a p p e d  
i s  p r e s e n t e d  i n  Table  3. 

The i n c l i n e d  p l a n e  t r a p  a t  S t a t i o n  1 w a s  n o t  e f f e c t i v e  i n  t r a p p i n g  f i s h  
of any s p e c i e s ;  due t o  low water f lows ,  t h e  t r a p  f i s h e d  i n t e r m i t t e n t l y  
throughout  t h e  p e r i o d .  

S i z e  d i s t r i b u t i o n s  of j u v e n i l e  s t e e l h e a d  c a p t u r e d  a t  S t a t i o n s  2,  3, 4 
and 5 are p r e s e n t e d  i n  Tables  4 ,  5 ,  6 ,  and 7 ,  r e s p e c t i v e l y .  J u v e n i l e s  
were t r a p p e d  a t  o t h e r  s i tes  where minnow t r a p s  were f i s h e d  
i n t e r m i t t e n t l y .  There were no obvious d i f f e r e n c e s  i n  s i z e  between f i s h  
caught  a t  t h e s e  m i s c e l l a n e o u s  si tes and a t  t h e  e s t a b l i s h e d  s t a t i o n s .  

The l e n g t h - r e l a t i o n s h i p  of j u v e n i l e  s t e e l h e a d  c a p t u r e d  d u r i n g  1983 is  
p r e s e n t e d  i n  F i g u r e  4. 

I n  p r e v i o u s  y e a r s ,  d a t a  were p r e s e n t e d  t o  show t h a t  s t e e l h e a d  smol t s  
were f i s h  130 mm i n  l e n g t h  and l a r g e r .  Data i n  T a b l e s  4-7 show t h e r e  
were compara t ive ly  few smolt-s ized f i s h  t r a p p e d ,  and no apparent  p a t t e r n  
i s  e v i d e n t  t o  sugges t  a t i m e  of m i g r a t i o n  o r  t h e  s i z e  d i s t r i b u t i o n  of 
smol t s .  

During J u l y ,  Dolly Varden were c a p t u r e d  i n  a small mesh g i l l  n e t  i n  t h e  
lower s e c t i o n s  of Anchor River  f o r  a t a g g i n g  s tudy .  A t o t a l  of 18 
s t e e l h e a d  s m o l t s  were c a p t u r e d  i n  t h i s  o p e r a t i o n  d u r i n g  t h e  p e r i o d  J u l y  
11-20 from t h e  Dudas Hole t o  t h e  i n t e r t i d a l  area. These f i s h  ranged i n  
l e n g t h  from 158 t o  210 mm and averaged 189 mm. T h i s  i s  s u b s t a n t i a l l y  
l a r g e r  t h a n  t h e  c a l c u l a t e d  mean s i z e s  of s t e e l h e a d  smolts i n  ear l ie r  
y e a r s ;  i t  i s  l i k e l y  t h a t  t h e  g i l l  n e t  w a s  se lect ive f o r  l a r g e r  f i s h .  

J u v e n i l e s  Tagged: 

A t o t a l  o f  591 j u v e n i l e  s t e e l h e a d  were tagged w i t h  p l a s t i c  f l u t t e r  t a g s  
t o  de te rmine  t h e  e x t e n t  t o  which t h e y  move from one area of t h e  stream 
t o  a n o t h e r .  During most of  t h e  season  o n l y  t h o s e  j u v e n i l e s  r a n g i n g  from 
80 t o  129 mm i n  l e n g t h  were tagged ,  b u t  a f t e r  August 24 smol t - s ize  f i s h ,  
130 mm and g r e a t e r ,  were a l s o  tagged.  A summary of t a g g i n g  and recovery  
d a t a  i s  p r e s e n t e d  i n  Table  8. 

One f i s h  tagged a t  S t a t i o n  4 on t h e  North Fork w a s  r e c a p t u r e d  34 days 
l a t e r  a t  S t a t i o n  3 on t h e  South Fork; t h e  f i s h  had moved downstream o u t  
of t h e  North Fork, t h e n  upstream approximately 3 m i l e s  i n  t h e  South 
Fork. A l l  o t h e r  tagged f i s h  w e r e  r e c a p t u r e d  a t  t h e  l o c a t i o n  where t h e y  
had been tagged ,  and r e c a p t u r e  occurred  from 1 t o  142 days a f t e r  
t a g g i n g. 
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Table 3.  	 Summary of Numbers of J u v e n i l e  Salmonids Captured a t  Various 
Trapping S t a t i o n s  i n  Anchor River ,  1983. 

S t a t i o n  Number 	 Type of Trap SH DV KS ss 

1 	 Inc l ined  Plane  1 8  1 8 2  
 200 


2 Minnow Traps 555 396 37 1 1,779 


3 Minnow Traps 308 419 762 743 


4 Minnow Traps 265 292 7 4 6  1,290 


5 Minnow Traps 6 0 4  595 6 5 0  963 


Miscel laneous 	 Minnow Traps 
S t a t i o n s  	 Seine ,  G i l l  Net, 


Inc l ined  Plane  

Fry Trap 244 182 283 247 


T o t a l  	 1,994 1,885 2,894 5,222 
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A comparison of lengths of fish at time of tagging and time of recapture 

provided information on growth of individual fish. The increase in 

length of several individual fish is illustrated graphically in Figure 

5. The point at the beginning of each line represents the size at time 

of tagging and the second point the size at recapture. 


Mean weekly water temperatures during the period are also plotted in 
Figure 5.  The changes in growth rate as depicted by the slope of the 
lines are closely related to water temperatures; i.e., flatter slopes 
representing slow growth occur during lower temperatures, and steeper 
slopes illustrating more rapid growth are evident during higher 
temperatures. 

Emergent Fry Data: 


Traps were fished in different locations in an attempt to determine the 

size of emergent steelhead fry and their time of emergence. The sites 

selected were those where steelhead had been observed spawning. 


A summary of numbers and sizes of emergent fry at each site is presented 
in Table 9. Fry were trapped at two of the sites as soon as traps were 
installed, therefore the earliest emergence was missed. However, peak 
catches of emergent fry occurred at all three sites during the week 
ending July 23, then gradually declined into early August. 

Adult Data 


Population Estimates: 


During the period August 22 to October 2 4 ,  133 adult steelhead were 
tagged with serially numbered Floy anchor tags and released. The 
purpose of these tags was to provide data to estimate the steelhead 
population in Anchor River. 

Anglers reported 22 tagged fish were recaptured and ADF6G personnel 
recaptured 2 1  during gill net operations. Fish were recaptured from 0 
to 60 days after tagging. Five steelhead were recaptured twice after 
they had been tagged and one was recaptured three times. Ten fish were 
recaptured at the same location where they had been tagged. Other fish 
were recaptured both upstream and downstream from the site of tagging. 
The greatest distance of movement from site of tagging to site of 
recapture was approximately 3 river miles. The most rapid movement of 
tagged fish was approximately 1 river mile in 1 day, and slowest 
movement was 0.2 river miles in 60 days. 

Eight tagged fish were recovered during creel census sampling and 
provide a basis for estimating the total population. Using the Peterson 
method as modified by Chapman (Ricker, 1975), it was estimated that the 
total population of steelhead in Anchor River in 1983 was 1,682 fish. 

Radio Telemetry Studies: 


Twenty-one adult steelhead were tagged by insertion of radio 
transmitters into the abdominal cavity in the fall of 1982 (Wallis and 
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Table  8. Numbers of J u v e n i l e  S t e e l h e a d  Tagged w i t h  F l u t t e r  Tags and 
Numbers Recaptured i n  Anchor River, 1983. 

One f i s h  r e c a p t u r e d  a t  S t a t i o n  3. 

S t a t i o n  

2- -3 4- 5- T o t a l  

Number Tagged 164 161 100 166 59 1 

Number Recaptured Once 10 10 7 13 40 
Number Recaptured T w i c e  1 0 0 2 3 
Number Recaptured a t  

Another S t a t i o n  0 0 -1* -0 -1 

T o t a l  Recaptured 11 10 a 15 4 4  

* 
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Table 9. Numbers of  Emergent Steelhead Fry Captured i n  Inclined Plane 
Screen Traps i n  Anchor River, 1983. 

Station 6.  North Fork Anchor River 

Length Week Ending 
Interval -7/16 -7/23  7 130 

25-29 2 11 0 0 
30-34 3 41 4 2 
35-39 -0 -0 -1 -1 

Total 5 52 5 3 

Station 8 .  South Fork Anchor River 

Length Week Ending 
Interval -7/16 -7/23 7 /30  8/6 

25-29 5 2 2 0 
30-34 13 15 8 3 
35-39 -0 -4 -2 -4 

Total 18 21 12 7 

Station 16. North Fork Anchor River 

Length Week Endin 
Interval -7/16 -7/23 7730 8/6 

25-29 0 3 0 0 
30-34 0 10 1 1 
35-39 -0 -0 -1 -0 

Total 0 13 2 1 
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Balland, 1983). Thei r  movements were monitored p e r i o d i c a l l y  throughout 
t h e  win te r  and sp r ing  of 1983. A l ist  of f i s h  tagged,  w i th  p e r t i n e n t  
tagging  and t r ack ing  d a t a  i s  presented  i n  Table 10. 

The fol lowing l ist  summarizes t h e  d i s p o s t i o n  of t h e  2 1  f i s h  tagged i n  
September and October 1982: 

3 f i s h  were caught by a n g l e r s  from 3 t o  10 days fol lowing tagging;  

4 f i s h  disappeared immediately; 

1 f i s h  disappeared a f t e r  1 day; 

1 f i s h  disappeared a f t e r  20 days; 

2 f i s h  were t racked  f o r  128 and 188 days,  then  s i g n a l s  were l o s t ;  

3 f i s h  were known t o  be dead a f t e r  2 t o  17 days; 

1 f i s h  known t o  be dead a f t e r  141  days; and 

6 f i s h  were t racked  through t h e  spawning per iod  i n  May and June 

1983. 


Fish  which were t racked  throughout t h e  per iod  remained i n  t h e  same 
gene ra l  areas repor ted  by Wallis and Balland (1983) u n t i l  l a t e  Apr i l  o r  
e a r l y  May. One except ion  was F i s h  Number 13 which moved s e v e r a l  miles 
upstream i n  mid-March. F igures  6 and 7 are graphic  r e p r e s e n t a t i o n s  of 
movements of f i v e  of t h e  f i s h  from t i m e  of tagging  u n t i l  t h e  f i n a l  r a d i o  
s i g n a l s  were rece ived .  The overwinter  holding 
spawning areas of f i s h  t racked  throughout t h e  h
pe r iods  are i l l u s t r a t e d  i n  Figure 8. 

a r e a s  and 
olding and 

apparent  
spawning 

There w e r e  s i g n i f i c a n t  d i f f e r e n c e s  i n  movements by i n d i v i d u a l  f i s h  and 
they w i l l  be d iscussed  sepa ra t e ly .  

F i sh  No. 5. I n  t h e  f a l l  of 1982, t h i s  f i s h  showed t h e  downstream-
upstream movement t y p i c a l  of most of t h e  tagged f i s h  (Figure 6 ) .  It 
went upstream as f a r  as r i v e r  m i l e  (RM) 1.5, t hen  i n  e a r l y  November t o  
RM 0.7-1.0 immediately below t h e  b r idge ,  and remained i n  t h a t  area 
through A p r i l  1983. I n  e a r l y  May, t h e  f i s h  dropped downstream t o  RM 0 . 3  
where i t  remained u n t i l  t h e  s i g n a l  w a s  las t  heard on June 2 ,  1983. It 
i s  assumed t h e  f i s h  spawned i n  t h e  area during May. 

The f i s h  w a s  recaptured  by an ang le r  on September 2 2 ,  1983 a t  RM 3.0 on 
a r epea t  spawning run. The ang le r  re turned  t h e  r a d i o  and Floy anchor 
t a g  number 003618. The anchor t a g  had been a t t ached  on September 14, 
1983 a t  RM 0.6; t h e  Pe terson  d i s c  t a g  had been l o s t ,  There w a s  no 
comment on unusual  cond i t ion  of t h e  f i s h  when i t  w a s  tagged wi th  t h e  
Floy tag .  

F i sh  No. 7 .  Af t e r  t h e  i n i t i a l  downstream-upstream movement, t h i s  f i s h  
remained i n  t h e  area of RM 1.5-1.8 from October 7 ,  1982 t o  A p r i l  2 7 ,  
1983, then  t h e  s i g n a l  w a s  l o s t .  Aerial  f l i g h t s  were made p e r i o d i c a l l y  
i n  an at tempt  t o  l o c a t e  missing r a d i o  s i g n a l s ,  and some of t h e s e  f l i g h t s  
covered areas of S t a r i s k i  Creek, Deep Creek and Nin i l ch ik  River ,  as w e l l  
as areas of t h e  Anchor River dra inage  not  a c c e s s i b l e  from t h e  road 
system. S igna l s  from F i sh  No. 7 were de tec t ed  i n  S t a r i s k i  Creek dur ing  
one of t h e s e  f l i g h t s  on May 12.  Its l o c a t i o n  w a s  confirmed on t h e  
ground the  fo l lowing  day. 
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Fish 
No. 

1 

2 

3 

4 

5 

h, 

N 

6 

7 


8 

9 

10 

Table 10. L i s t  of Anchor River S tee lhead  Tagged With Radio Transmi t t e r s  i n  1982-1983. 

Radio 

Frequency 


150.365 

150.285 

150.144 

150.416 

150.306 

150.246 

151.863 

150.015 

150.041 

150.127 

Date 

Tagged 


9/22/82 

9/22/82 

9/22/82 

9/22/82 

9/23/83 

9/23/82 

9/23/82 

9/23/82 

9/23/82 

9/23/82 


Peter son 

Tag No.  


A 187 

A 188 

A 189 

A 190 

A 184 

A 186 

A 185 

A 191 

A 461 

A 463 

Remarks 

Caught by a n g l e r  10/2/82. Radio re-used i n  
F i s h  No. 1 2 .  

Disappeared a f t e r  20 days. 

F i s h  d ied .  Radio found 6/28/83. L a s t  
known movement 2/10/83. 

Disappeared immediately. 

Radio t racked  u n t i l  6/2/83. Radio r e tu rned  
by ang le r  who caught f i s h  on 9/22/83 on 
r e t u r n  spawning run. 

F i s h  died.  Radio found 10/20/82; re-used 
i n  F i sh  No. 23. 

Radio t racked  u n t i l  6/6/83. F i s h  appa ren t ly  
spawned i n  S t a r i s k i  Creek and r e t u r n e d  t o  
sea. 

Caught by a n g l e r  9/26/82. Radio re-used 
i n  F i sh  No. 13. 

Radio t racked  u n t i l  6/10/83. F i s h  apparent ly  
spawned i n  Chakok River, then moved down- 
stream i n t o  Anchor. Tag r e tu rned  by ang le r  
on 6/11/83, bu t  r a d i o  not  r e tu rned .  

Caught by a n g l e r  1012182. Radio n o t  re turned .  

Sex 

M 


F 


M 


F 


M 


F 


M 


F 

M 


F 


Length 
(m) 

6 90 

880 

5 90 

740 

585 

690 

675 

580 

610 

835 



Table 10 ( con t . ) .  L i s t  of Anchor River S tee lhead  Tagged With Radio Transmi t t e r s  i n  1982-1983. 

F ish  Date Length Radio Pe te r son  
No. Tagged Sex (mm) Frequency Tag N o .  Remarks 

11 

1 2  

13 

1 4  

15 
h) 
w 

16 

17 

18 

19 

20 

2 1  

9/23/82 

10/5/82 

10/5/82 

10/5/82 

10/5/82 

10/5/82 

10/5/82 

10/5/82 

10/5/82 

lo-/5/ 8 2  

10/5/82 

M 


F 


F 


M 


F 


F 

M 


F 

M 


F 


M 


730 

660 

815 

750 

6 10 

775 

6 30 

7 10 

6 10 

715 

765 

150.186 

150.364 

150.015 

150.343 

151.824 

151.833 

150.273 

150.202 

151.722 

150.223 

150.293 

A 464 

A 1 7 7  


A 178 


A 176 


A 175 


A 181 

A 182 

A 465 

A 466 

A 467 

A 468 

Radio t r acked  u n t i l  3/30/83, t h e n  disappeared.  
Suspected t h a t  f i s h  d i d  not  spawn. 

Disappeared immediately. 

Radio t r acked  u n t i l  6/6/83. Suspected t h a t  
f i s h  spawned i n  middle s e c t i o n  of So. Fk. 
Anchor River. 

Disappeared immedilately.  

Radio t r acked  u n t i l  7 / 1 1  and found on sand 
bar  i n  Chakok R. Suspected t h a t  f i s h  spawned 
i n  Chakok R. t hen  was caught by p reda to r .  

F ish  d ied .  Radio found 5/4/83. F i sh  sus-
pected dead immediately. Radio re-used i n  
F i sh  No. 25. 

Radio recovered from l i v e ,  spen t  f i s h  on 
6/10/83. 

F ish  d i ed .  Radio found 10/20/82; re-used 
i n  F i s h  No. 22. 

Radio t r acked  u n t i l  2/10/83, t hen  disap-  
peared. 

Disappeared immediately. 

Disappeared a f t e r  1 day. 



Table  10 ( c o n t . ) .  

F i s h  Date 
No. Tagged 

22 4 / 2 6 / 8 3  

23 4 / 2 6 / 8 3  

24 4 / 2 6 / 8 3  

25 5 / 6 / 8 3  

26 5 / 6 / 8 3  

L i s t  of Anchor River  S t e e l h e a d  Tagged With Radio T r a n s m i t t e r s  i n  1982-1983. 

Length Radio P e t e r s o n  
Sex (mm) Frequency Tag No. Remarks 

F 700 150.202 A 469 Radio recovered  6 / 2 8 / 8 3 .  Out of f i s h .  


M 600 150.244 A 470 Radio and f i s h  recovered 5 / 3 1 / 8 3 .  Radio 

f e l l  o u t  when f i s h  was c a p t u r e d .  

F 690 150.323 A 471 Radio recovered  6 / 2 8 / 8 3 .  Out of  f i s h .  

F 610 161.833 A 472 Radio t r a c k e d  u n t i l  6 / 2 / 8 3 ,  t h e n  d isappeared .  

F 695 150.482 A 473 Radio recovered  6 / 1 0 / 9 3 .  Out o f  f i s h .  









A f t e r  spending t h e  w i n t e r  i n  Anchor River, i t  dropped downstream 
approximately 2 m i l e s  t o  saltwater i n  Cook I n l e t ,  went up Cook I n l e t  
approximately 7 m i l e s  t o  S t a r i s k i  Creek, t h e n  approximately 4 m i l e s  up 
t h e  c r e e k  t o  i t s  apparent  spawning grounds.  

The f i s h  remained i n  t h e  same area d u r i n g  t h e  p e r i o d  May 12 t o  June 2; 
i t  w a s  recorded  approximately 1%miles downstream on June 6 ,  and by June 
8 could n o t  be d e t e c t e d .  It  i s  presumed t h e  f i s h  had r e t u r n e d  t o  sea. 

F i s h  No. 9.  S i g n a l s  from t h i s  f i s h  were r e c e i v e d  i n t e r m i t t e n t l y ,  as 
i n d i c a t e d  by t h e  p a u c i t y  of o b s e r v a t i o n s  d u r i n g  t h e  p e r i o d  December 1982 
t o  A p r i l  1983 i n  F i g u r e  7 .  Our b e s t  estimate of i t s  l o c a t i o n  i s  t h a t  i t  
remained i n  t h e  Powerl ine Hole a r e a  (RM 3.0)  throughout  t h e  w i n t e r .  

I n  l a t e  A p r i l ,  t h e  f i s h  moved downstream t o  t h e  Forks (RM 1.1)  and 
remained t h e r e  a few days;  w i t h i n  a week i t  moved up t h e  North Fork 
Anchor River and s e v e r a l  m i l e s  up t h e  Chakok River. It remained i n  t h e  
same g e n e r a l  area from May 1 2  through May 24; i t  i s  presumed t o  have 
spawned d u r i n g  t h a t  p e r i o d .  On May 31 i t  had moved downstream t o  t h e  
North Fork Anchor, by June 8 was a t  t h e  Forks and on June  10 w a s  l o c a t e d  
a t  t h e  b r i d g e  on t h e  main Anchor River. A s i g n a l  w a s  n o t  d e t e c t e d  on 
June  13, and i t  w a s  presumed t h e  f i s h  had r e t u r n e d  t o  sea. I n  October 
1983, however, a D i v i s i o n  of Parks  employee turned  i n  t h e  P e t e r s o n  d i s c  
t a g  and r e p o r t e d  i t  had been g iven  t o  him by an  a n g l e r  d u r i n g  t h e  
chinook salmon f i s h e r y  i n  t h e  s p r i n g .  The r a d i o  w a s  n o t  r e t u r n e d  and no 
p r e c i s e  d a t e  w a s  g i v e n ,  bu t  t h e  chinook salmon season  had been open on 
t h e  weekend of June 11-13, when t h e  s i g n a l  d i sappeared .  

F i s h  No. 13. This  w a s  t h e  second f i s h  f o r  which s i g n a l  r e c e p t i o n  w a s  
i n t e r m i t t e n t  ( F i g u r e  6 ) ,  b u t  our  op in ion  i s  t h a t  i t  s p e n t  t h e  w i n t e r  
n e a r  RM 2. I n  March, i t  moved upstream t o  RM 6.5.  S i g n a l s  r e c e i v e d  
were s t r a n g e  and i n t e r m i t t e n t  a f t e r  t h a t  t i m e .  It i s  presumed i t  
spawned n e a r  t h e  area of uppermost m i g r a t i o n ,  bu t  poor s i g n a l  r e c e p t i o n  
makes t h i s  a q u e s t i o n a b l e  assumption. 

F i s h  No. 15. T h i s  f i s h  win tered  above t h e  Forks a t  RM 1.5,  dropped 
downstream t o  t h e  i n t e r t i d a l  a r e a  i n  e a r l y  May 1983, t h e n  migra ted  up 
t h e  North Fork Anchor River and several miles up t h e  Chakok River  
( F i g u r e  7 ) .  It s t a y e d  i n  one area from May 20 t o  June  10; t h e n  t h e  
s i g n a l s  moved upstream and remained s t a t i o n a r y .  

The r a d i o  was recovered from a g r a v e l  b a r  on J u l y  11. The r a d i o  had 
t o o t h  marks on i t ,  and i t  i s  s p e c u l a t e d  t h e  las t  upstream movement was 
by a p r e d a t o r .  

F i s h  No. 17 .  T h i s  f i s h  remained i n  t h e  Cottonwood Hole (RM 0 .7)  
throughout  t h e  w i n t e r ,  t h e n  moved upstream t o  RM 6 i n  e a r l y  May (Figure  
6 ) .  S i g n a l s  were n o t  heard  f o r  s e v e r a l  d a y s ,  t h e n  i t  w a s  d i scovered  a t  
RM 3.5 on June 6. The f i s h  w a s  caught  w i t h  a g i l l n e t  by ADF&G p e r s o n n e l  
on June 10, and k i l l e d  f o r  examinat ion.  

The f i s h  w a s  a m a l e  and completely s p e n t .  E x t e r n a l l y ,  t h e  body w a s  i n  
f a i r  shape f o r  a s p e n t  f i s h .  Abrasions from the P e t e r s o n  d i s c  t a g  were 
t h e  most obvious damage t o  the f i s h .  The i n c i s i o n  where t h e  t r a n s m i t t e r  
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had been i n s e r t e d  w a s  w e l l  hea led  w i t h  a v i s i b l e  scar. Adhesions had 
grown around t h e  t r a n s m i t t e r  and an tenna  w i r e ,  and t h e  u n i t  w a s  s e c u r e l y  
i n  p l a c e  i n  t h e  body c a v i t y .  

Subcutaneous Implants .  On A p r i l  26 and May 6 ,  1983, f i v e  s t e e l h e a d  were 
c a p t u r e d  immediately below t h e  b r i d g e  on Anchor River  (RM 1.0) and 
tagged w i t h  t r a n s m i t t e r s  implanted benea th  t h e  s k i n .  We thought  i t  
would b e  i n a d v i s a b l e  t o  open t h e  abdominal c a v i t y  because of t h e  
advanced s t a g e  of s e x u a l  m a t u r i t y  of t h e  f i s h .  P e r t i n e n t  t a g g i n g  d a t a  
and remarks f o r  t h e s e  f i s h  are a l s o  inc luded  i n  Table  10. 

F i s h  No. 2 2  moved upstream from t h e  t a g g i n g  s i t e  w i t h i n  3 days and moved 
r e l a t i v e l y  r a p i d l y  t o  approximately RM 9.0. The o t h e r  f o u r  f i s h  
remained n e a r  t h e  t a g g i n g  s i t e  f o r  p e r i o d s  ranging  from 14 t o  20 days 
b e f o r e  t h e y  made a n o t i c e a b l e  upstream m i g r a t i o n .  F i s h  No. 23 went up 
t h e  North Fork Anchor River w h i l e  t h e  o t h e r  f o u r  f i s h  moved v a r y i n g  
d i s t a n c e s  up t h e  South Fork. 

The t a g g i n g  s i t e  and t h e  uppermost m i g r a t i o n  of t h e s e  f i v e  f i s h  are 
i l l u s t r a t e d  i n  F i g u r e  9 .  

F i s h  No. 2 3  moved 1.75 m i l e s  up t h e  North Fork i n  mid-May, t h e n  on May 
24 w a s  no ted  approximately 1 m i l e  downstream from i t s  p r e v i o u s  l o c a t i o n .  
I n  a n t i c i p a t i o n  t h a t  i t  may have spawned and w a s  on i t s  way back t o  sea,  
i t  w a s  c a p t u r e d  on May 31 f o r  examinat ion.  A s  t h e  f i s h  w a s  n e t t e d  from 
t h e  r iver ,  t h e  r a d i o  f e l l  o u t .  

The f i s h  w a s  a male, and w h i l e  i t  had some f ree- f lowing  m i l t ,  i t  had n o t  
spawned. The s k i n  t h a t  had been s e p a r a t e d  from t h e  muscula ture  t o  form 
a pocket  f o r  t h e  t r a n s m i t t e r  had decayed t o  a l l o w  t h e  r a d i o  t o  f a l l  o u t .  

T r a n s m i t t e r s  from F i s h  Nos. 22, 24 and 26 were found i n  t h e  r i v e r  o u t  of 
t h e  f i s h .  We do n o t  know whether  any of t h e s e  f i s h  spawned, n o r  do w e  
know i f  t h e  uppermost l o c a t i o n  w a s  t h e i r  u l t i m a t e  d e s t i n a t i o n .  The 
t r a c k i n g  d a t a  appear  t o  b e  adequate  t o  d e f i n e  t h e  t i m e  t h a t  s t e e l h e a d  
leave t h e i r  o v e r w i n t e r  h o l d i n g  area t o  m i g r a t e  t o  spawning areas. 
However, t h e  i m p l a n t a t i o n  technique  w a s  poor because t h e  s k i n  decayed 
a l l o w i n g  r a d i o s  t o  f a l l  o u t .  I n  a d d i t i o n ,  F i s h  No. 23 w a s  dropping 
downstream w i t h o u t  having  spawned; i t  w a s  v e r y  l e t h a r g i c ,  s u g g e s t i n g  i t  
w a s  i n  poor  h e a l t h .  

Creel Census: 

A creel census  of t h e  summer-fall f i s h e r y  w a s  s t a r t e d  on August 13 and 
te rmina ted  on October 30. A t o t a l  of 2,701 a n g l e r s  were in te rv iewed and 
completed a n g l e r s  f i s h e d  a n  average  3.44 h o u r s  p e r  day. T o t a l  a n g l e r  
e f f o r t  d u r i n g  t h i s  p e r i o d  w a s  e s t i m a t e d  t o  be 6,941 man-days. 

Angler e f f o r t  p r i o r  t o  September i s  c o n c e n t r a t e d  on coho salmon. Coho 
p o p u l a t i o n s  have been h i g h  i n  r e c e n t  y e a r s ,  and a n g l e r  e f f o r t  h a s  a l s o  
been h i g h  d u r i n g  t h e  coho r u n s .  The coho r u n  w a s  n o t  as g r e a t  t h i s  y e a r  
and a n g l e r  e f f o r t  d i r e c t e d  toward coho w a s  less t h a n  i t  had been i n  
recent y e a r s .  Angler e f f o r t  d u r i n g  September and October  i s  comparable 
t o  e s t i m a t e d  e f f o r t  i n  p r e v i o u s  y e a r s .  

29 










Table 12. Summary of Angler E f f o r t ,  and Estimates of Harvest and T o t a l  
P o p u l a t i o n s  of S t e e l h e a d  on Anchor River. 

P e r i o d  Covered E f f o r t  S t e e l h e a d  Estimates Source of 
Year i n  Census Man-Days Harvest T o t a l  Runs Data 

1954 5/29-10/23 3,000 247 5 1 1  A l l i n  (1954) 

1957 5 /  1-10/15 5,800 50  600 A l l i n  (1957) 

1960 5/7-10/2 5,300* 400 ... Dunn (1961) 

1968 7 /6-10/19 3,045 102 ... McHenry (1969) 

1977 E n t i r e  y e a r  31,515 1,072 ... M i l l s  (1979) 

1978 E n t i r e  y e a r  42,671 1,754 4,162 M i l l s  (1980) ; 
Wallis & Hamm-
a r s t r o m  (1979) 

1979 E n t i r e  y e a r  44,220 782 ... M i l l s  (1981a) 

1980 E n t i r e  y e a r  33,272 841 2,388 M i l l s  (1981b) ; 
Wallis and 
Bal land  (1982) 

1981 E n t i r e  y e a r  34,257 777 ... M i l l s  (1982) 

1982 E n t i r e  y e a r  24,709 551 ... M i l l s  (1983) 

1983** May- June  ... 50 E st i m ated 
8/13-10/30 6,941 433- Creel Census 
T o t a l  483 1,762 

* E f f o r t  incomple te  - c o v e r s  p e r i o d  5/7-7/14 only .  

** Incomplete  d a t a ,  s u b j e c t  t o  r e v i s i o n .  
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Table 13. 	 Summary of Age Composition and Lengths of Anchor River 

Steelhead Trout; Combined Data From All Samples Taken During 

Fall 1983. 


Age Class 


First-time SDawners 


Males 

2.1 

3.1 

2.2 

3.2 

R.2 

Total 


Females 

3.1 

2.2 

3.2 

4.2 

R.2 

Total 


Repeat Spawners 


Males 

3 .  Is1 

3.2~1 

R. 2sl 

2.2s 

Total 


Females 

3 . Is  
4.Is1 

2.2sl 

3.2sl 

3 . 2 ~ 1 ~ 1  

2.2ss 

R.2s 

R.2sls 

Total 


Number 

1 

22 


3 

9 

1
-
36 


1 

5 

30 

1 

10
-
47 


6 

1 

2 

1
-

10 


1 

1 

6 

6 

1 

1 

1 

-1 

18 


Mean 


544 

7 25 

719 


672 

683 


676 


738 


780 


762 

772 


Length (mm) 

Range 

510 

490-625 

695-755 

685-760 


760 


495 

635-700 

605-740 


6 30 

630-740 


7 15-765 

780 


775-785 

730 


725 

700 


740-795 

745-795 


840 

735 

690 

800 


S .D* 

36.8 

30.0 

27.2 


24.1 

29.5 


35.3 


18.9 


7.1 


18.9 

21.6 


* Standard Deviation 
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Table 1 4 .  	 Mean Length of Adult Steelhead Collected in Different 
Sampling Programs on Anchor River, 1983.  

Length (mm) 
Sample Origin Number Mean Range S.D.* 

Creel Census 

Females 36 706 495-840 58.7 

Males 23 646 515-760 93.1 


Anchor Tagging 

Females 19 678 590-785 40.4 

Males 16 627 490-785 119.2 


Hatchery Take 

Females 12 7 1 1  630-800 53.8 

Males 7 642 525-750 104.6 


* Standard Deviation 
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T a b l e  1 5 .  Fecund i ty  of Ten Adult  S t e e l h e a d  Females from Anchor R i v e r ,  

Length 
(mm) 

670  


685 


685 


685 


6 9 0  


695 


725 


7 25 


785  


795 


1983 .  

Weight 
(Kg) 

3.1 

2 . 8  

3 . 1  

3 .2  

3 . 1  

3.4 

3.4 

4 . 0  

4.6 

4 . 9  

T o t a l  W t .  
b o t h  o v a r i e s  

(g) 

177 .3  

298.0 

1 9 3 . 1  

132.5 

208.8 

166.5 

378 .9  

203.8 

293.2 

407 .6  

Sample W t .  
( g )  

36 .2  

69.0 

54.0 

30 .9  

48 .0  

52.2 

6 6 . 0  

43.0 

64.6 

98.7 

No. Eggs 

I n  Sample 


90 1 


8 1 1  


1515 


1035 


1114  


1771 


768 


1214  


1584 


1924 


T o t a l  E s t .  

Number Eggs 


4413 


3503 


5418 


4438 


4846 


5649 


4409 


5754 


7189 


7946 
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of both  t h e  North and South Fork of Anchor River  and d u r i n g  a r a f t  
survey of t h e  upper a r e a  of t h e  South Fork. 

The s i tes  of t h e s e  o b s e r v a t i o n s  a r e  shown i n  F igure  11 w i t h  n o t a t i o n s  of 
numbers observed,  d a t e s  and whether  o r  n o t  f i s h  were observed a c t i v e l y  
spawning. 

The e a r l i e s t  a c t i v e l y  spawning f i s h  w e r e  observed i n  t h e  North Fork on 
May 11, and t h e  l a t e s t  spawning f i s h  w a s  observed i n  t h e  South Fork on 
May 2 7 .  One r i p e ,  bu t  unspawned f i s h  was captured  on June 7 i n  t h e  
upper South Fork. 

The range of d a t e s  on which a c t i v e l y  spawning s t e e l h e a d  were observed 
encompassed t h e  t i m e  p e r i o d  t h a t  radio- tagged f i s h  migra ted  t o  and 
remained i n  a r e a s  t h a t  w e  concluded were t h e i r  p robable  spawning areas. 
Loca t ions  of a c t u a l  s i g h t i n g s  of spawning and r i p e  f i s h ,  and probable  
spawning a r e a s  f o r  radio- tagged f i s h  are d e p i c t e d  i n  F i g u r e  1 2 .  

Adult  s t e e l h e a d  h a r v e s t e d  d u r i n g  t h e  chinook salmon f i s h e r y  t h e  l a s t  
weekend i n  May and t h e  f i r s t  3 weekends of June  were examined f o r  s e x u a l  
m a t u r i t y .  With one e x c e p t i o n ,  a l l  t h e  f i s h  examined had spawned. Each 
y e a r  a n g l e r s  c a t c h  s u b s t a n t i a l  numbers of s t e e l h e a d  d u r i n g  t h e  chinook 
salmon f i s h e r y ;  t h e  m a j o r i t y  a r e  s p e n t  and m i g r a t i n g  back t o  sea. 

The e x c e p t i o n  noted above w a s  examined on June 11 and w a s  a male w i t h  
f u l l  f i r m  tes tes .  It  w a s  b r i g h t  s i l v e r  w i t h  l i t t l e  c o l o r a t i o n ;  i t  i s  
our  opin ion  i t  had been i n  f r e s h w a t e r  on ly  a s h o r t  t i m e .  This  
o b s e r v a t i o n  l e n d s  credence t o  comments w e  have heard  from a n g l e r s  t h a t  
t h e r e  a r e  some s t e e l h e a d  which e n t e r  t h e  s t ream i n  s p r i n g .  

Hatchery Brood Stock: 

Twenty a d u l t  s t e e l h e a d  were c a p t u r e d  and t r a n s p o r t e d  t o  t h e  T r a i l  Lakes 
Hatchery d u r i n g  t h e  f a l l  s t e e l h e a d  r u n  (Table  1 6 ) .  
f o r  spawning i n  t h e  s p r i n g  of 1984. 

They are t o  be h e l d  

Pathology 

One segment of t h e  s t e e l h e a d  enhancement p r o j e c t  i s  t o  e s t a b l i s h  a 
d i s e a s e  h i s t o r y  of f i s h  i n  Anchor R i v e r ,  as w e l l  as t o  moni tor  i n c i d e n c e  
of d i s e a s e s  a t  o t h e r  l o c a t i o n s  involved i n  t h e  o v e r a l l  p r o j e c t .  

I n  1981, kidney and h ind  g u t  samples of 26 a d u l t  s t e e l h e a d  were examined 
a t  t h e  ADF&G pathology l a b o r a t o r y  i n  Anchorage f o r  t h e  presence  of 
Aeromonas sa lmonic ida  and Renibacter ium salmoninarum, c a u s a t i v e  a g e n t s  
f o r  F u r u n c u l o s i s  and b a c t e r i a l  kidney d i s e a s e  (BKD), r e s p e c t i v e l y .  A l l  
samples w e r e  n e g a t i v e  f o r  t h e s e  pathogens.  

B a c t e r i a l  k idney  d i s e a s e  w a s  found i n  f o u r  a d u l t  s t e e l h e a d  which d i e d  a t  
Crooked Creek Hatchery i n  t h e  f a l l  of 1982, fo l lowing  t h e i r  t r a n s p o r t  
from Anchor River. Twenty-one a d u l t  s t e e l h e a d  which s u r v i v e d  t o  spawn 
i n  t h e  s p r i n g  of 1983 w e r e  examined f o r  p r e s e n c e  of I n f e c t i o u s  
Haematopoiet ic  Necros is  (IHN) v i r u s ,  F u r u n c u l o s i s  and BKD, and a l l  were 
found t o  be n e g a t i v e .  
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Table 16. Numbers of Adult Steelhead Captured in Anchor River and 

Transported to Trail Lake Hatchery, 1983. 


Date Females Males Total 


9/21/83 4 1 5 


9/27 183 8 2 10 


1 0 / 5 / 8 3  - - -0 5 5 


Total 12 8 20 
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J u v e n i l e  s t e e l h e a d  of 1983 brood Anchor River  s t o c k  be ing  r e a r e d  a t  
Crooked Creek Hatchery i n  1983 were examined f o r  presence  of 
F u r u n c u l o s i s  and BKD; b o t h  organisms were found i n  t h e  fo l lowing  
inc idence :  

-A. sa lmonic ida  - 38 p o s i t i v e  i n  sample of 105. 
-R.  salmoninarum - 6 p o s i t i v e  i n  sample of 105. 

S a m p l e s  of b o t h  j u v e n i l e  and a d u l t  salmonids w e r e  c o l l e c t e d  i n  Anchor 
River  i n  1983 and s e n t  t o  t h e  pathology l a b o r a t o r y  i n  Anchorage f o r  
examinat ion.  R e s u l t s  of t h e s e  tes ts  are summarized i n  Table  1 7 .  

Need f o r  Supplemental  Product ion  

One of t h e  o b j e c t i v e s  of t h i s  s t u d y  i s  t o  de te rmine  t h e  need f o r  
supplementing s t e e l h e a d  s t o c k s .  I n  p a s t  r e p o r t s  t h i ?  o b j e c t i v e  h a s  n o t  
been addressed  because w e  have been i n  t h e  p r o c e s s  of d a t a  c o l l e c t i o n  
and have n o t  been a b l e  t o  draw conclus ions .  Data c o l l e c t e d  over  t h e  
y e a r s  now permi t  u s  t o  a d d r e s s  some f a c e t s  of t h i s  o b j e c t i v e .  

When t h i s  s t u d y  w a s  f i r s t  proposed i n  1978 w e  had l i t t l e  i n f o r m a t i o n  
about  s t e e l h e a d  p o p u l a t i o n  and h a r v e s t  l e v e l s ,  o r  a n g l e r  e f f o r t  d i r e c t e d  
toward s t e e l h e a d .  We assumed t h a t  a n g l e r  e f f o r t  would c o n t i n u e  t o  
i n c r e a s e  and t h e  n a t u r a l l y  produced p o p u l a t i o n  could n o t  s u s t a i n  f u t u r e  
f i s h i n g  p r e s s u r e  w i t h o u t  damage t o  t h e  s t o c k s  u n l e s s  a d d i t i o n a l  
r e s t r i c t i o n s  were imposed on t h e  h a r v e s t  o r  supplemental  p r o d u c t i o n  
measures were under taken .  Based upon t h e  assumption t h a t  supplementa l  
p r o d u c t i o n  would be more a c c e p t a b l e  t o  a n g l e r s ,  w e  proposed t h a t  an 
enhancement p r o j e c t  be i n i t i a t e d  t o  r u n  c o n c u r r e n t l y  w i t h  t h e  b i o l o g i c a l  
i n v e s t i g a t i o n .  

We expressed  t h e  o p i n i o n  t h a t  Anchor River  would l i k e l y  be t h e  f i rs t  
stream t o  need supplemental  p r o d u c t i o n  because i t  w a s  t h e  most h e a v i l y  
u t i l i z e d  s t e e l h e a d  stream i n  t h e  area. Top p r i o r i t y  i n  t h e  enhancement 
p r o j e c t  w a s  t o  b e  development of a broods tock ,  and second p r i o r i t y  w a s  
t o  p l a n t  s m o l t s  back i n t o  Anchor River t o  supplement t h e  n a t u r a l  s t o c k s .  

E f f o r t ,  Harvest and P o p u l a t i o n  Levels :  

T o t a l  s p o r t f i s h i n g  e f f o r t  on Anchor River peaked a t  over  40,000 man-days 
i n  1978 and 1979, and h a s  d e c l i n e d  s i n c e  t h e n  (Table  12) .  

T o t a l  a n n u a l  e f f o r t  i n c l u d e s  t h a t  devoted t o  chinook and coho salmon and 
Dol ly  Varden, as w e l l  as s t e e l h e a d .  Most of t h e  s t e e l h e a d  a n g l i n g  
o c c u r s  a f t e r  September 1,  and t h e  e f f o r t  from t h a t  d a t e  u n t i l  f r e e z e u p  
i s  cons idered  t o  r e f l e c t  a n g l i n g  e f f o r t  d i r e c t e d  toward s t e e l h e a d ,  even 
though some of t h e  e f f o r t  i s  f o r  coho and Dol ly  Varden. 

During t h e  summer-fall creel  census  s t u d i e s  conducted s i n c e  1977, a n g l e r  
e f f o r t  h a s  been e s t i m a t e d  on a weekly b a s i s .  These estimates have been 
a d j u s t e d  t o  show t h e  s p o r t f i s h i n g  e f f o r t  d u r i n g  t h e  p e r i o d  September 1 
t o  f r e e z e u p  as an i n d i c a t o r  of f i s h i n g  e f f o r t  d i r e c t e d  toward s t e e l h e a d  
(Table  18) .  
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Maximum e f f o r t  w a s  devoted t o  s t ee lhead  ang l ing  i n  1978 wi th  about 9,800 
man-days. S ince  1978, e f f o r t  has  ranged between 4,900 and 6,800 
man-days. 

The s t ee lhead  run  i n  1978 was an excep t iona l ly  good one and, s i n c e  t h a t  
t i m e ,  t h e  popula t ion  l e v e l  has  been much lower wi th  a s u b j e c t i v e  
assessment of run  s t r e n g t h  ranging from f a i r  t o  good. Another 
s u b j e c t i v e  judgement is  t h a t  angl ing  i n t e n s i t y  seems t o  be r e l a t e d  t o  
apparent  run s t r e n g t h ;  i . e . ,  when ca t ches  appear good, t h i s  information 
becomes publ ic ized  and more a n g l e r s  show up; when ca t ches  are poor ,  t h i s  
i s  a l s o  pub l i c i zed ,  and t h e r e  are fewer ang le r s .  

Estimates of t o t a l  popula t ion  of s t ee lhead  i n  Anchor River  have been 
made i n  3 of t h e  p a s t  6 yea r s  (Table 12);  those  estimates ranged from 
about 1,800 t o  4,200 f i s h .  A s u b j e c t i v e  assessment of popula t ion  l e v e l s  
i s  t h a t  t h e s e  are among t h e  g r e a t e s t  t h a t  have occurred dur ing  t h e  
per iod  of t h i s  s tudy ,  and t h a t  during t h e  3 yea r s  when popula t ion  
estimates could no t  be made, popula t ions  were lower. 

During t h e  3 yea r s  t o t a l  popula t ions  were es t imated ,  t h e  ha rves t  l e v e l s  
were 42 .1%,  35.2% and 24.5% f o r  1978, 1980 and 1983, r e s p e c t i v e l y .  We 
do not  have adequate h i s t o r i c a l  d a t a  t o  determine what e f f e c t  t h e s e  
ha rves t  l e v e l s  w i l l  have on product ion.  

Steelhead a n g l e r s  t y p i c a l l y  release a s u b s t a n t i a l  p o r t i o n  of f i s h  they 
ca t ch  f o r  a v a r i e t y  of reasons.  

Anglers on Anchor River kept  from about 45% t o  62% of t h e  f i s h  they 
caught during t h e  per iod  1978-1981. Anglers kept  36% and 40% of t h e  
s t ee lhead  they caught i n  1982 and 1983, r e s p e c t i v e l y .  The r educ t ion  i n  
percentage of f i s h  kept  was e n t i r e l y  a voluntary  e f f o r t  on t h e  p a r t  of 
a n g l e r s  who had an a c t i v e  voca l  campaign promoting catch-and-release 
f i s h i n g  f o r  s tee lhead .  

Regulatory Changes: 

Seve ra l  ha rves t  r e g u l a t i o n s  have been changed s i n c e  1977, w i th  m o s t  of 
them aimed a t  reducing h a r v e s t  of s t ee lhead  t r o u t .  

Up t o  and inc luding  1977, t h e r e  w a s  a d a i l y  bag l i m i t  of two s t ee lhead  
over  20 inches  i n  l eng th  and no seasonal  bag l i m i t .  I n  1978, t h e  d a i l y  
bag l i m i t  w a s  reduced t o  one f i s h  wi th  no seasonal  l i m i t .  I n  1979, t h e  
d a i l y  bag l i m i t  remained a t  one f i s h  but  a season l i m i t  of two f i s h  w a s  
e s t a b l i s h e d .  The season l i m i t  w a s  increased  t o  f i v e  f i s h  i n  1980, bu t  
t h e  d a i l y  bag l i m i t  remained a t  one pe r  day. 

I n  1977 through 1979, streams were c losed  t o  s t ee lhead  f i s h i n g  from May 
1 through June 30, except  dur ing  t h e  chinook salmon f i s h e r y  t h e  last  
weekend i n  May and t h e  f i r s t  3 weekends i n  June. From 1980 through t h e  
s p r i n g  of 1984 t h e  c losed  per iod  w a s  extended t o  A p r i l  16 through June 
30. 

The Alaska Board of F i s h e r i e s  adopted r egu la t ions  i n  1984 which w i l l  
c l o s e  t h e  l o c a l  s t ee lhead  streams during t h e  per iod  January 1 through 
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June 30, except  d u r i n g  t h e  chinook salmon f i s h e r y .  While t h e  d a i l y  bag 
l i m i t  remains a t  one,  t h e  season  l i m i t  was changed t o  two f i s h  and o n l y  
a r t i f i c i a l  l u r e s  may b e  used from September 16 through December 31. 

D I SCUSSION 

Some of t h e  assumptions w e  made which l e d  u s  t o  conclude t h a t  an  
enhancement program would b e  n e c e s s a r y  were i n c o r r e c t .  

We assumed t h a t  a n g l i n g  e f f o r t  would i n c r e a s e ,  however a n g l i n g  e f f o r t  
h a s  decreased  d u r i n g  t h e  p e r i o d  of t h i s  s t u d y .  

It w a s  assumed t h a t  a n g l e r s  would p r e f e r  t o  i n c r e a s e  t h e  s t e e l h e a d  
p o p u l a t i o n  w i t h  hatchery-produced f i s h  r a t h e r  t h a n  a c c e p t  more 
r e s t r i c t i v e  h a r v e s t  r e g u l a t i o n s .  V i r t u a l l y  a l l  t h e  more r e s t r i c t i v e  
r e g u l a t i o n s  adopted s i n c e  1977  have been t h e  r e s u l t  of p r o p o s a l s  which 
o r i g i n a t e d  w i t h  a n g l e r s .  I n  f a c t ,  some a n g l e r s  have proposed 
r e g u l a t i o n s  f a r  more r e s t r i c t ive  t h a n  t h o s e  adopted.  

During t h e  p a s t  few y e a r s  w e  have had i n c r e a s i n g  numbers of comments 
from a n g l e r s  who oppose p l a n t i n g  h a t c h e r y  r e a r e d  f i s h  i n  Anchor River .  
The b a s i s  f o r  t h e s e  comments i s  d i f f i c u l t  t o  i d e n t i f y ,  b u t  t h e r e  i s  a 
n o t i c e a b l e  sen t iment  among s t e e l h e a d  a n g l e r s  opposing h a t c h e r y  p l a n t s  
and t h e  i d e a  of  supplementing n a t u r a l  s t o c k s  w i t h  h a t c h e r y  f i s h .  

One of t h e  more f r e q u e n t  comments w e  h e a r  from a n g l e r s  i s  t h a t  t h e r e  are 
t o o  many a n g l e r s  on Anchor River .  A low d e n s i t y  of a n g l e r s  i s  impor tan t  
t o  " q u a l i t y "  s p o r t f i s h i n g ,  e s p e c i a l l y  i n  a s t e e l h e a d  f i s h e r y .  I f  
s t e e l h e a d  numbers are increased s u b s t a n t i a l l y  by h a t c h e r y  r e a r e d  f i s h ,  
i t  can be assumed t h a t  t h e  numbers of a n g l e r s  w i l l  i n c r e a s e .  

The above comments are n o t  in tended  t o  l e a d  t o  t h e  c o n c l u s i o n  t h a t  an 
enhancement program i s  n o t  d e s i r a b l e .  R a t h e r ,  t h e y  are i n t e n d e d  t o  
p o i n t  o u t  t h e  need f o r  such  a program i n  streams c o n t a i n i n g  n a t u r a l  
p o p u l a t i o n s  i s  n o t  as g r e a t  as w e  a n t i c i p a t e d  several y e a r s  ago,  and t o  
sugges t  a change i n  d i r e c t i o n  of p l a n s .  

From a b i o l o g i c a l  s t a n d p o i n t ,  s t e e l h e a d  s t o c k s  appear  t o  be h e a l t h y  w i t h  
no s u g g e s t i o n  of o v e r h a r v e s t .  An unexplained r e d u c t i o n  i n  t o t a l  
s p o r t f i s h i n g  e f f o r t  and a n g l e r s '  v o l u n t a r y  r e d u c t i o n  i n  t h e i r  h a r v e s t  
l eve l  have c o n t r i b u t e d  t o  t h e  h e a l t h y  s t a t u s  of t h e  s t o c k s .  S t e e l h e a d  
a n g l e r s  have demonstrated a w i l l i n g n e s s  t o  a c c e p t  more res t r ic t ive  
h a r v e s t  r e g u l a t i o n s ,  and t h i s  w i l l  p rovide  f u r t h e r  i n s u r a n c e  a g a i n s t  
f u t u r e  o v e r h a r v e s t  problems. 

One of t h e  foremost  concerns  of s t e e l h e a d  a n g l e r s  is  about  t h e  " q u a l i t y "  
of t h e  f i s h e r y ,  and about  programs which would a t t r ac t  a d d i t i o n a l  
numbers of a n g l e r s  t o  streams which are now h e a v i l y  u t i l i z e d ,  t h u s  
p o s s i b l y  d e c r e a s i n g  q u a l i t y .  

An al ternat ive t o  t h i s  would b e  t o  e s t a b l i s h  s t e e l h e a d  r u n s  i n  new 
streams, thereby s p r e a d i n g  e f f o r t  i n t o  more areas. This  approach was 
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included in the original planning, but it was to be done at an 

unspecified future time and had no real priority. 


We have no immediate urgent need to supplement existing natural stocks. 

It seems appropriate that plans to establish steelhead in new areas 

should receive a high priority. 
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